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Background: Hyperhomocysteinemia is a risk factor for cardiovascular 
diseases. It is well established that thiols, including homocysteine (Hcy), are 
able to generate reactive oxygen species. Physical exercise can induce oxida-
tive stress that enhances the progression of cardiovascular diseases.
Aims: We evaluated the inÀ uence of aerobic exercise on the status of 
plasma thiols and purine compounds in endurance- trained men.
Methods: We investigated 31 athlete male patients (mean age, 
31.4±10.6 years) and 22 healthy male controls (50.7±9.8 years). Patients per-
formed a symptom- limited bicycle exercise test (Ergoline cardio- systems) 
with gas- exchange analysis to determine maximum oxygen uptake (VO2max).
Blood samples were drawn during the test (at baseline, at aero- anaerobic 
time, at the end of the test, and then at 1, 3 and 6min after completion of 
the test). Serum levels of thiols (Hcy) and purine compounds (hypoxan-
thin, HX; allantoin, All and uric acid, UA) were determined by capillary 
electrophoresis.
Results: Mean serum Hcy levels was similar in athlete patients 
(8.8±2.73mol/L) and control men (8.4±2.34mol/L) were similar. All other 
parameters were normal at baseline in athlete men. During the exercise test, all 
athletes had a stable Hcy and glutathione (GSH) level. After aerobic exercise, 
the cysteine (Cys) level slightly decreased whereas the All and UA increased. 
Only HX levels (a marker of adenine nucleotide degradation and energetic 
stress during exercise) were signi¿ cantly increased after the test (p < 0.001)
Hcy and Cys levels, as well as Cys and GSH levels were positively cor-
related during the aerobic exercise, indicating the implication of the trans-
sulfuration pathway that produced the antioxidant GSH. Also, Hcy and UA 
were signi¿ cantly correlated, indicating that UA, as an intrinsic antioxidant, 
is implicated during aerobic exercise. Allantoin, which is produced by oxi-
dative stress and immediately excreted in urine, remained stable in serum.
Conclusion: These data suggest that aerobic exercise affects the metabo-
lism of thiols and purines. These compounds may be a useful tool for monito-
ring the adaptation of energetic processes and the control of oxidative stress. 
In trained- athletic men, this response is adapted and the oxidative stress para-
meters were controled and remained stable.
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Background: Aerobic training induces an increase in left ventricular (LV) 
¿ lling during exercise despite the dramatic fall of diastolic duration. This 
study aimed to evaluate the underlying mechanical adaptations (i.e. LV strains 
and torsion) concomitant with these bene¿ cial adaptations using speckle trac-
king echocardiography (STE). 
Methods and Results: Echcardiographic evaluations including STE 
were performed in 20 controls and 18 cyclists at rest and during a pro-
gressive exercise at 20%, 30% and 40% of maximal aerobic power. During 
effort, lower increase of LV longitudinal strains and higher increase of 
LV torsion was observed in cyclists. LV apical rotations were higher at 
rest (7.3±3.0 versus 5.3±1.9 deg, P<0.01) and during exercise (11.5±5.0 
versus 8.7±2.4 deg, P<0.01) in cyclists whereas LV basal rotations were 
similar between both groups, underlying a regional specific adaptation of 
LV mechanics by aerobic training. Peak and time to peak diastolic untwis-
ting were similar in both groups at rest and during exercise. However, 
percentage of diastolic untwisting and mean untwisting rate during isovo-
lumic relaxation (IVR) were higher in cyclists at rest (58.3±20.9 versus 
43.5±15.8%, p<0.01) and during effort (158.3±53.3 versus 115.7±49.6 
deg. s- 1, p<0.01), underlying an enhancement of LV diastolic untwisting 
during IVR.
Conclusions: These results further support the key role of torsion in 
systolic- diastolic coupling during effort and highlighted speci¿ c mechanical 
adaptations induced by endurance training to enhance LV ¿ lling during effort 
when diastolic time shortens.
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Introduction: eNOS is classically considered as a main trigger of car-
dioprotection. Recently, the effects of exercise training on myocardial eNOS 
have been reported as being major in exercise- induced heart preconditioning. 
However, whereas the role of eNOS is clearly pointed out, whether eNOS 
contributes to such a cardioprotective phenotype has never been challenged. 
Then the aim of this work was to investigate the effects of exercise precondi-
tioning on eNOS, including eNOS phosphorylation and dimerization, during 
myocardial ischemia- reperfusion (IR). 
Methods: Rats were randomly assigned to sedentary (Sed) or exercised 
groups (daily trained for 5 weeks, Ex). At the end of the exercise trai-
ning procedure, total myocardial ischemia (30min) and reperfusion pro-
tocol was performed on isolated perfused rat heart, in presence or not of 
L- NAME (100μM) or BH4 (50M). Myocardial function, NO produc-
tion, and infarct size were evaluated. eNOS expression, phosphorylation 
and dimerization (low temperature electrophoresis), as well as MDA and 
nitrotyrosine, were evaluated after exercise period, ischemia and reper-
fusion by western immunoblotting and dot blotting. Results and discus-
sion: Before ischemia, although exercise training had no specific effects 
on eNOS expression and dimerization, this procedure increased P- eNOS at 
ser1177. Such a phenotype improved myocardial post- ischemic functional 
recovery and markedly reduced infarct size and MDA content in the heart. 
Constitutive NOS play a major role in such a cardioprotective phenotype, 
since in presence of L- NAME cardioprotection was blunted in Ex rats. 
Interestingly this cardioprotection was associated with increased eNOS 
uncoupling during ischemia and reperfusion. This monomerized state of 
eNOS during IR in Ex rats was moreover associated with lower nitroty-
rosination of myocardial proteins (170- 72kda), suggesting then lower pro-
duction of peroxynitrite in Ex rats during reperfusion The implication of 
eNOS uncoupling during early reperfusion was confirmed in presence of 
BH4. Indeed, BH4 infusion during IR increased eNOS dimer/monomer 
ratio, which is associated with a loss of cardioprotection in Ex rats. To 
conclude, eNOS uncoupling during IR is required for exercise- induced 
myocardial cardioprotection. 
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It has been demonstrated that aerobic interval training is feasible for the 
treatment of heart failure. The objective of this study was to compare the 
effects of a short innovative very high- intensity interval training protocol 
versus continuous retraining on some physical capacity parameters in chronic 
heart failure (CHD).
Methods: 26 patients with CHF were enrolled in a 8 week tailored mul-
tidisciplinary cardiac rehabilitation program. Patients were divided into two 
groups: one group performed rehabilitation with interval training exercises 
(IT) and the other group with continuous training exercises (CT). IT and CT 
groups performed 6 hours per week on a cycloergometer and also 4 hours of 
gymnastic and 3 hours of balneotherapy per week.
IT consisted in 3 series of 12 repetitions of 30 sec of exercise, followed by 
60 sec of rest. The exercise intensity was between 50% and 80% of maximum. 
CT consisted in 45 minutes of aerobic exercise corresponding to the heart rate 
at the ¿ rst ventilatory threshold (VT1). Parameters of the physical capacity 
were assessed using a treadmill ramp test with gas exchange measurements 
and using a 6 minute walk test (6MWT).
Results: At the beginning of the cardiac rehabilitation, no signi¿ cant diffe-
rence was observed between the two groups. The IT group increased their peak 
VO2 (p<0.001), the duration of the exercise test (p<0.001), the oxygen pulse 
(p=0.029), VO2 at VT1 (p=0.006), the time at VT1 (p<0.001) and the distance 
performed at the 6MWT (p<0.001). The CT group increased only the time at 
the VT1 (p=0.004) and the distance performed at the 6MWT (p=0.050). The 
improvement of the distance performed at the 6MWT was signi¿ cantly higher 
for the IT group than for the CT group (p=0.047).
Conclusion: This study shows that IT at very high intensity for heart failure 
appears to be more effective than CT to improve some prognostics parame-
ters. Future investigations should address the acute responses to high intensity 
IT exercise in CHF patient.
